Neurofibromatosis type 1 (NF 1) is an inherited autosomal dominant disorder with an estimated incidence of 1 in 2,500 to 3,000 live births \[[@B1]\]. Neurofibromas are benign peripheral nerve sheath tumors developed from the proliferation of fibroblasts and Schwann cells. Wallac \[[@B2]\] categorized neurofibromas into four types: cutaneous neurofibromas of the epidermis or dermis, subcutaneous neurofibromas that are deeper than the dermis, deep nodular neurofibromas, and diffuse plexiform neurofibromas \[[@B2]\]. The World Health Organization uses the term malignant peripheral nerve sheath tumor (MPNST) to describe tumors that were previously known as neurogenic sarcoma, neurofibrosarcoma, and malignant schwannoma. MPNST is the main cause of death in NF1 and occurs in 8 to 13% of NF1 patients during their life span \[[@B1]\]. MPNST has a dismal prognosis including a reported 5-year survival rate of less than 50%, a high risk of local recurrence (38% to 45%), and distant metastasis (40% to 80%) \[[@B1]\]. Despite the rarity of the disease, many clinical studies are devoted to MPNST because the patients are seen by many different specialists in various fields.

We present a case of a 59-year-old female patient who had malignant MPNST both on the neck and in the lung, which recurred from a previously removed neurofibromatosis. The cervical mass was initially excised ten years prior, and she has undergone frequent operations due to local recurrence despite undergoing postoperative radiation therapy twice, at approximately 60 Gy. At a recent admission, a red dome-shaped tumor accompanying central ulceration on the previous operation site was discovered ([Fig. 1](#F1){ref-type="fig"}). A lesion considered to be distant metastasis was also found in the lung based on a chest computed tomography (CT) scan and an 18-F-fluorodeoxyglucose positron emission tomography-CT scan ([Fig. 2](#F2){ref-type="fig"}). There was no indication for the surgery, but she complained of discomfort during mastication and serous discharge from an ulcerated tumor. Therefore, a palliative operation instead of chemotherapy was selected to increase the quality of life. The decision was made to perform en bloc resection of the tumor with a 3 cm margin of healthy tissue under general anesthesia. Extended neck dissection and video-assisted thoracic surgical lobectomy of the left upper lung were also planned. The resulting defect was covered using a pectoralis major musculocutaneous flap in the same session. By postoperative day 14, total flap necrosis had gradually appeared, and selective debridement was performed in the operating room under the local anesthesia. Previous radiation therapy might be considered to be a cause of the flap necrosis. After two weeks, we performed a reoperation using anterolateral thigh free flap with the contralateral neck vessels. Nine months after treatment, the patient was still under observation. The patient was satisfied with the palliative surgery results and the increased quality of life. No local recurrence or complications have been found yet ([Fig. 3](#F3){ref-type="fig"}). For the management of the patient\'s late-stage cancer, adjuvant radiotherapy or chemotherapy is considered as one of the palliative treatment options.

The excised tumor was grayish in color and necrotic in the central portion on gross appearance. On the section, the cut surface shows a whitish myxoid appearance with a focal yellowish myxoid area. The final histologic analysis revealed atypical spindle cells arranged in a fascicular pattern with slightly eosinophilic cytoplasm and hypercellularity with nuclear atypia ([Fig. 4A](#F4){ref-type="fig"}). Immunohistochemically, S100 protein ([Fig. 4B](#F4){ref-type="fig"}), vimentin, smooth muscle actin, and p53 in the tumor cells were positive, whereas C-Kit, human melanoma black 45, and p63 were negative. These findings were consistent with the diagnosis of MPNST arising in neurofibroma \[[@B3]\], and the same results were also found in the lung specimen.

Although multimodal therapy, including surgical resection, adjuvant radiotherapy, and chemotherapy, have been used for treatment of MPNST, the treatment guideline has not been established yet. Only surgical resection is the mainstay therapy, and it consists of wide resection of all the tissues affected by the tumor, along with safety margins, which are essential for local control \[[@B4]\]. Unfortunately, no study has investigated how the amount of excision with surgical margin would clarify the negative margin and improve the local control of disease. Until now, the surgeon has decided the surgical margin based on the preoperative image findings, intra-operative tissue findings, and surgical sites.

Radiation therapy is a highly important adjunct to surgery for improving local control, and it may be administered in the neoadjuvant or adjuvant manner and in an intraoperative setting \[[@B4]\]. Adjuvant chemotherapy has also been incorporated into the treatment modality to improve systemic control and to reduce the rate of distant metastasis. However, significant improvement in survival has not clearly been demonstrated \[[@B4]\]. In a recent study of 175 patients diagnosed with MPNST at the Mayo Clinic, the use of adjuvant chemotherapy was associated with an improvement in the 5- and 10-year survival rate on univariate analysis, whereas neither adjuvant radiation nor chemotherapy had an impact on the survival rate on multivariate analysis \[[@B5]\]. In the Mayo Clinic study, the significant factors for predicting prognosis included a tumor size of ≥5 cm, a high tumor grade, the tumor location, the presence of NF1, local recurrence, and adjuvant chemotherapy on univariate analysis \[[@B5]\]. On multivariate analysis, a size of ≥5 cm, local recurrence, a high tumor grade, and truncal location were poor prognostic indicators for the 5- and 10-year survival rates \[[@B5]\]. Numerous previous studies confirm that carrying out definite wide excision, securing a negative margin, and adjuvant radiotherapy can reduce the local recurrence and increase the survival rate \[[@B4],[@B5]\].

If the tumor is located adjacent to a vital organ, securing a sufficient negative margin may become difficult. Not securing an adequate excision margin, to avoid improper healing of the excision wound site, may be another reason for local recurrence of MPNST. Our patient had a MPNST with lung metastasis, and we performed a palliative operation for resolving the patient\'s complaints. Fortunately, to date, she has had good results. Though multimodal therapy including surgical resection and adjuvant radiotherapy is available for treatment of MPNST, the prognosis remains dismal. Early detection, surgery, and close observation were considered to be essential factors for treating MPNST. The treatment guideline for MPNST needs be established in the near future.
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![Preoperative view. The patient was a 59-year-old female who had a malignant peripheral nerve sheath tumor (MPNST) arising from neurofibromatosis. This is a preoperative clinical photograph of the lateral view of the MPNST.](aps-40-272-g001){#F1}

![Preoperative image. Hypermetabolic lesion considered to be a distant metastasis in the left upper lung was detected on the 18-F-fluorodeoxyglucose positron emission tomography-computed tomography scan.](aps-40-272-g002){#F2}

![Postoperative view. Postoperative result 5 months after surgery.](aps-40-272-g003){#F3}

![Histopathologic findings. Excised mass was diagnosed as a low-grade malignant peripheral nerve sheath tumor at this time. Note the hypercellularity and pleomorphism. (A) H&E (×50), (B) S-100 staining (×50).](aps-40-272-g004){#F4}
